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Novel down hote device and method 

(57) A down hole cleaning assembly {2> is connected to a 
work stnng concentrically located within a casing string 
In one embodiment the down hole assembly (2) 
comprises a mandrel operativeiy connected to the 
woric stnng, with the mandrel (16) having an opening (22, 

Jil^!? «; ^ ^^'^'ved within the 

opening (22, 24), with the pad member (38, 40) having a 
groove (70) formed therein. Also provided is a wire brush 
-nT^ ^' ijli °P«ra«v«'y positioned within the groove 

diameter of the casing string. The down hole assembly (2) 
further comprises a biasing member (46B, 48B} for biasing 

f the well bore. In the preferred embodiment, the wire 
51^ •^rSf^."*" ^* » bundle (50), a 

£fnHii^, '''T^ about the second end (54) of the wlire 
bundle (80). and wherein the brace {56} is disposed within 
the groove (70) of the pad member (38. 40) 
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(54)Tltie: NOVEL DOWN HOLE DEVICE AhflO METHOD 
(57) Abstract 

A down hole cleaning assembly (2) is connected to a work string concentrically located 
within a casing string. In one embodiment, the down hole assembly (2) comprises a mandrel 
(16) operativdy connected to tiie work string, widi tb& mandrel (16) having an opening (22, 24) 
therein. A pad member ( 38, 40) is received widiin die op^Mng (22, 24), with the pad member 
(38, 40) having a groove (70) formed therein. Also provided is a wire brush member (42, 44). 
operatively positioned within the groove (70) of the pad member (38, 40), for cleaning the 
internal diameter of the casing string. The down hole assembly (2) further comprises a biasing 
member (46B, 48B) fcH- biasing the wire brush member (42, 44) against the inner diameter of 
tiie well bore. In the prefeired embodiment, the wire biush member (42, 44) includes a wne 
bundle (50), a brace (56) disposed about the second end (54) of the wire bundle (50), and 
wherein the brace (56) is disposed within tiie groove (70) of the pad member (38, 40). 
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DESCRIPTION 
MOVEL DOWW HOLE DEVICE AND METHOD 

TECHNICAL FIELD 

5 This invention relates to a down hole asserribly used to clean tvibular 

strings. More particularly, but not by way of limitation, this invention 
relates to an apparatus and method for cleaning the interned diameter of 
casing strings with a bristle brush circutnferentially arranged about a 
down hole ctssenibly. 

10 BACKGROUND OF THE INVENTION 

In the development of oil and gas fields, operators will drill a 
well to a hydrocarbon reservoir, and thereafter, run a casing string 
through the production formation. The casing string will then be 
cemented into place. In turn, the well will then be completed as is well 
15 aqppreciated by those of ordinary skill in the art. 

The optimization of production is an important criteria of any 
couplet ion. Studies have shown that residue on the internal diameter of 
the casing string (such as cement, pipe dope, scale, burrs, etcetera) 
have a negative impact on pifoductivity. ' Specialized conpletion fluids 
20 devoid of f dines, solids and other debris aa^e used to complete the well. 
Therefore, a major emphasis has haen made to clean the dinner diameter of 
the casing string. 

Thus, when the operators have finished the puirping of a cement 
coirposition through the well casing, a work string is lowered on which 
25 a mechanical scraping device is used to scrap the walls of the casing. 
In the prior art, various types of casing scrapers are in use prior to 
displacement of a clean conpletion fluid. That is v*iy it is so inportant 
to clean the casing wslLI as much as possible since it takes less time to 
ultimately filter the displaced completion fluids. Also, cleaning will 
3 0 eliminate foreign matter such as cement sheaths, scale, burrs and barite 
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vAiich in turn allows the tools used in the completion process to properly 
perform. 

The scraping action of traditional scrapers with blades also have 
been known to leave a fine film of oil base or synthetic fluid residue 
on the casing wall. Prior art devices also cause jproblems because of the 
hardness of their blades cannot get into the casing connections as 
brushes can. Also, casing scrapers in high deviated holes collapse to 
the low side of the casing causing a great deal of wear on one side and 
the top side of the hole is not properly cleaning the hi^ side due to 
ineffective engagement with the higji side. 

Therefore, there is a need for a down hole assembly that will be 
effective in cleaning a well bore that contains an oil base and/or 
synthetic fluid. There is also a need for a cleaning apparatus that will 
be effective in highly deviated wells. Uiere is also a need for a down 
hole assCTibly that will have scraper brushes that are of stimfy 
construction and allow for ease of replacement. 

DISCTiOSORE OP THE IKVENTTON 

A down hole cleaning aigsenibly is disclosed. Generally, the down 
hole assembly is connected to a work string concentrically located within 
a casing string. In caae eihbodimerit ; • the dowh hole assembly coiiprises a 
mandrel cjperatively connected to the work string, with the mandrel having 
an opening therein. A pad member is received within the opening, with 
the pad member having a groove formed therein. Also provided is a wire 
brush means, cperatively positioned within the groove of the pad member, 
for cleaning the internal diameter of the casing string. 

The down hole assonbly further comprises a biasing member, 
operatively positioned between the mandrel and the pad mentoer, adapted 
for biasing the wire brush means against the inner diameter of the well 
bore. In the preferred «ribodiment, the wire brush means oonprises a wire 
bundle having a first end and a second end, a brace disposed about the 
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secatjd end o,f the wire bundle, and wherein the brace is disposed within 
the groove of the pad member. 

The brace herein disclosed incliides an open end and a closed end, 
with the closed end. having disposed therein the second end of the wire 
5 bundle, and wherein the open end and the closed end cooperate to form a 
triangular shaped profile. Tlie groove will also contain a triangular 
shaped profile adapted to slidably receive the triangular brace. 

In the prefejrred embodiment, the mandrel contains a second of slot, 
and.vidierein the down hole assembly further comprises a second pad member 
10 ad^ed to be received within the second slot, the second pad containing 
a secOTKj groove formed therein. A second wire brush means, qperatively 
positioned within the second groove of the pad maitoer, is also prxavided 
for cleaning the internal diameter of the casii^ string. 

The down hole assembly may also contain a centralizer means, 
15 qperatively adapted to the work string, for centralizing the mandrel 
within the casing string. A dove tail means, qperatively associated with 
the mandrel, is also included for selectively adapting the wire brush 
means onto the work string. 

In the preferred embodiment, the first and second wire briash means 
20 are arcuate, and vdierein said first wire brush means is disposed about 
the periphery of the mandrel to CQvigr; , a; f irst 180 degree phase and 
wherein the second wire brush means is. disposed : about the periphery of 
the mandrel to cover a seccaid 180 degree phase so that the first wire 
brush means and the secoid wire brush means cover a 360 degree phase 

2 5 about the mandrel. In another erribodiment, a plxarality of . wire brush 

means may be placed about the periphery of the mandrel, with the wire 
brush means being staggered circumferentially in relation to each other 
so that the wire brushes have an effective coverage area of 360 degrees. 
Also disclosed herein is a method of cleaning a casdLng string. The 

3 0 method comprises lowering a work string within the casing string. The 

work string will . have provided therewith a down hole cleaning apparatus 
qperatively associated with the work string. The wire bundle of the 
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cleaning apparatxis will be iirged against the inner diameter of the casing 
string via the spring to allow for constant pressure of the brushes 
against the casing wall at all times. The inethod provides for cleaning 
the inner diameter of the casing string as the work string is lowered. 

The method further conprising rotating the work string, and 
thereafter, lowering the work string. The operator may then circulate 
a drilling flxiid through the inner diameter of the work string. The work 
string may be stationary or rotating during circulation. 

In one embodiment, the well Ccising has a horizontal section so that 
a low side of the well casing and a hio^i side of the well casing is 
created. In this embodiment, the apparatus includes a centralizer 
operatively associated with the work string. Also included will be a 
second cleaning apparatus, with the first cleaning apparatus covering a 
180 degree jiiase and the second cleaning apparatus covering a 
conrplimentary 180 degree jdiase so that the entire 360 degree periphery 
is covered. 

The method would finrther comprise lifting the apparatus from the low 
side of the inner diameter of the well casing with the ceiitiralizer. 
Also, the wire bundle of the first cleaning apparatus is inrged against 
the low side of the inner diameter of the well casing with the spring at 
a constant force. Simultaneously therewith, the wire bundle of the 
second cleaning apparatus is \irged against the high side of the inner 
diameter of the well casing with its spring at a constant force so that 
both the low side of the casing and the high side of the casing will be 
cleaned. 

An advantage of the present invention inclxides the ability to 
thoroughly clean the internal diameter of the casing of a coarse matericd 
such as cement while at the same time being able to scour the casing of 
thin films left by oil base and synthetic muds that contain hydrocarbons. 
Another advantage includes that the design allows easy replacCTient of the 
components so that if a brush becomes worn, a hew brush may be easily 
inserted therein at the rig location. 
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Another, advantage includes use of wire bristles that are of 
sufficient harcaness to allow for the scraping of the inner dian^ter of 
the casing. Yet another advantage includes a staggered configuration of 
the brushes that allows for the entire 360 degree periphery of the casing 
5 to be cleaned.. Still yet another feature, is that the device may be used 
in highly deviated and/or horizontal wells. 

A feature of the present invention includes a novel locking 
mechanism brace that allows the clamping of a bundle of wire bristles. 
Another feature is that the novel locking mechanism includes triangular 
10 grooves formed within, the pad that cooperate with a triangular brace 
profile fitted therein. Yet another feature is the dove tail locking 
means for selectively locking the pad onto the mandrel. 

Another feature includes a spring loaded pad that urges the wire 
brush against the wall of the casing at a constant pressure. .'Thus, in 
15 a highly deviated well, both the high side and low side of the well will 
be cleaned. Still yet another feature is use of a centralizer that 
allows .for the wire brush to be centered within well. This feature keeps 
both brushes centralized v^ch in turn keeps the same pressure about the 
circumference of the casing walls. . 

PIC3URE 1 is a crpss-sectipnal :view of the down hole . cleaning 
assentoly shown in a first phase. 

FIC3URE 2 is a top view of the wire brush member of the preferred 
embodiment of the present invention. 
25 FIGURE 3A is an end view of the pad member with wire brush member 

inserted therein of the preferred eniaodiment. 

PIC3URE 3B is an illustration, of FIGURE 3A with the end plate 
inserted thereon. 

FIGURE 4 is a side view detail of the wire brush member clamped with 
3 0 the brace member of the preferred embodiment. 

FIGURE 5 is a side view detail of the pad member of FIGURE 3. 
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FIGURE 6 is a carass-sectional view of the down hole cleaning 
etssencibly shown rotated to a second phase. 

FIGURE 7 is a cross-sectional view of line A-A taken from FIGURE 1 . 

FIGURE 8 is a cross-sectional view of line B-B taken from FIGURE 6. 

FIGURE 9 is a cross -sectional view of an embodiment of the present 
invention that depicts dove tail means for attaching the pads to the down 
hole cleaning eissembly. 

FIGURE 10 is a perspective view of the down hole cleaning asseirbly 
of the preferred embodiment of the present invention. 

FIGURE 11 is a disassembled cross-sectional view of a second 
CTixDdiment of the pad and wire brush member. 

FIGURE 12 is a perspective view of the pad and wire brush member of 

FIGURE 11. 

wiBg ^ ymg OP cRRgynaa am the iNvmncw 

Referring now to Pig. 1, a cross-sectional view of the down hole 
cleaning assedbly Z shown in a first phase will now be described. 
Generally, the assentoly 2 includes a first mandrel 4 that has an outer 
diameter surface 6 that includes an external thread profile g. The 
external thread profile 8 may be attached to a work string (not shown) 
such as drill pipe. It^iooLd fce linderstood that other types of work 
strings are available" such as snubbing pipe, coiled tubing, production 
strings, etc. The first mandrel 4 will have a first internal bore Ifi 
that extends to the second internal bore 12 that will have contained 
thereon internal thread means M- 

-The assembly 2 contains a second mandrel 1£ having an outer diameter 
iS and an inner bore Itoe outer diameter 18 will have a series of 

openings formed therein, with Pig. 1 showing opening 22 and opening 24- 
It should be noted that in the preferred embodiment, there will be two 
rows of openings, with the first row along line A-A of Fig. 1 and the- 
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second row,.;alQrig line B-B of Pig. 6. Each row will contain three 
qpenincfs. 

The outer diameter 18 may contain other openings that will be 
described later in the application. The outer diameter 18 will also 
contain the external thread means 2fi. In the eiitobdiment shown in Pig. i, 
the second mandrel 16 is made v?) to a third mandrel 28. The thirxi 
mandrel 28 will have an outer diameter 30 that in turn extends radially 
inward to the internal threads 32 which in turn extends to the inner bore 
34 that in turn leads to the internal threads 36. The third mandrel 28 
may be attached to another down hole tool such as a bit. 

The assembly 2 will liave included the pad members aS/ ifl that are 
qperatively positioned within the openings 22, 24 respectively. The pad 
mennbers 38, 40 will have a pliarality of grooves formed therein with the 
grooves containing wire brush means 42, M for cleaning the internal 
diameter of a casing string. The wire brush means 42, 44 is generally 
a wire bristle arrangement that is comtnercially available frxxn Spiral 
Brush, Inc. under the name steel wire. The bristles are manufactured 
from carbon or stainless steel. 

The pad members 38 are qperatively associated with biasing means 4g, 
48~ror urging the pads 38, 40 (and in tt?rn the wire brush means 42, 44) 
outerwardly with respect to the casing. In the preferred embodiment, 
each opening will have three springs, namely, a first spring 46V48A, 
second spring 46B/48B, and third spring 46C/48C. The spring loaded pads 
will allow for constant pressure of the brtishes against the casing wall 
at all times. It should be noted that additional springs may be 
enployed, for instance, when the device used has a large diameter so that 
more force is needed to adequately bias the pads. 

The invention may have a plurality of op^ngs within the outer 
diameter 18 for placement of additional pad and wire hnash means as 
previously set out. With a staggered ccxifiguration of pads about the 
body of the mandrel 16, a 360 degree circumference about the inner 
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diameter of the casing may be cleaned. This will be further esqolanation 
in reference to Fig. 6. 

Referring now to Pig. 2, a top view of the wire brush number 42, 44 
of the present invention will now be described in greater detail. The 
wire brush raeniber 42, 44 includes a b\mdle of wires that can be purchased 
from Spiral Brush. The bundle of wires may be comprised of a carbon or 
stainless steel material. As depicted in Fig. 2, the bundle of wires 50 
will have a first end 52 and a second end 54. The linear bundle of wires 
50 is wrapped about a center rod 55. The second end 54 will be 
encapsulated within a brace 5S, with the brace 56 tightly clatiping about 
the second end 54 and rod 55 so that the wires are held together. 
Further, the brace 56 is arcuate with respect to radial surface 57 and 
has generally the same radius of curvature as that of the mandrel 16. 

In reference to Fig. 3A, an end view of the pad member 38 with wire 
brush means 42 inserted therein is shown. In the preferred embodiment, 
the pad member 38 contcdjM an outer surface Sg that slopes to first 
shoulder 6fl that in turn extends to a surface fil and then to a second 
shoulder 62 . The second shoulder 62 advances to the internal surface jg4 
that in turn extends to a third shoxalder 66 and surface 67 which in turn 
stretches to the f oiorth shotader M . The outer surface 58 will contain 
a series of grooves 70, 22/ 74, Tjg, 78 that are formed in the pad 38 so 
that series of triangular profiles are formed therein. Thus, the braces 
56 may be laterally placed therein. 

Also, the present invention teaches having a groove 69B formed 
within the end face 69A. The end face 69A will have two openings 69C & 
69D that will receive an attachment means such as a set screw. In Fig. 
3B, the illustration of FIG50RE 3A is depicted with an end plate 69E 
operatively associated therewith. Thus, the end plate 69E will be 
inserted within the groove 69B, and will fxirther have a pair of set 
screws that are inserted into the openings 69C & 69D. With the end plate 
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in place, the :Wire brush means 42 sure effectively locked into position 
so that they can not inadvertently back-out during operation. An end 
plate may be placed on all of the pad members . 

With reference to Fig. 4, a side view detail of the wire brush means 
5 42,44 clanped with the brace meariber 56 of the present invention will now 
be described. The brace 56 may comprise a first leg 79A . a second leg 
79B . and a third leg 79C . with the legs 79A, 79C bent in relation to each 
other so that a triangular profile is formed as well as clanping the 
second end 54 of the wire bundle. As stated earlier, the wire bundle 

10 will generally have a first end 52 that will serve to clean the casing. 
As shown, the clanping effect of the brace 56 causes the wire end 52 to 
expand which enhances the effectiveness of the wire scraping the casing 
wall as well as serving to clutch the wire bundle and rod 55 in place. 
In reference to Pig. 5, a side view detail of the pad member 38 of 

15 Fig. 3 is shown. . It should be noted that like numbers appearing in the 
various figures correspond to like cortponents. Thus, the pad member 38 
will have a series of grooves 70-78. The individual grooves will have 
a first wall 70A, a second wall 70B , and a third wall 70C, with the three 
walls forming a triangular profile that is essentially patterned after 

20. the brace 56 so that the brace 56 may bfp ^lidably . therein.. The 

triangular shaped profile allows for lateral placement of the brace 56 
therein while at the same time securing the brace 56 from radial release 
from the grooves 70-78. The grooves 70-78 may also contain radial 
surfaces 70D, 70E, 72D, 72E, 74D and 74E. 

25 Fig.- 5 also depicts the channels 71A-D that may be included which 

receive and cooperate with the springs. Although not shown, the series 
of rows may be arranged in an inclined orientation relative to the axial 
bore which gives the series of rows a spiral effect. The inclined 
orientation allows for the displacement of the particles and cottpounds 

30 that are on the wall of the casing to be more easily channeled as the 
device is either being lowered into the well, raised from the well, or 
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being rotated in the well. The CTiboditnent of Pig. 5 nay also include an 
end plate member that contains two c^nings for placement of set screws 
to affix the plate member OTito the pad. The plate member will hold the 
brushes in place and prevent the brushes from sliding out of the grooves. 
5 Referring now to Fig. . 6, . a cross -sectional view of the down hole 

cleaning assembly 2 shown rotated to a second phase will now be 
described- Thus, the drawing shows the second row including the pad 
Tteiiber 80 and pad member 12 that will be inserted within the openings 84, 
86- The pad members 76, 78 will have associated therewith the wire brush 
10 means 88 and 90, respectively for cleaning the internal diameter of the 
casing string. As set out earlier, the wire brush means 84, 86 will 
include the wire bundles clamped via a brace. 

The pad member 76 will be xarged outward toward the casing inner wall 
via the springs 92A, 92B, 92C and the pad member 78 will be iirged outward 
15 toward the casing inner wall via springs 94A . 94B , 94C . As previously 
set forth, the springs 92A-C and 94A-C will urge the wire brush against 
the wall of the casing at a c?pnstant force. Thus, if the work string is 
being lowered through dog lege, or other highly deviated portions of the 
well, the springs will allow the fetracticn or urging as is necessary. 
2 0 The illustration of Fig. 7 depicts a cross- sectional view of line 

A-A taken from Fig. 1. Thus, the brush means 42 and 44 are shown along 
with . the brush means i£ in a first row. It should be noted, that while 
three brush means 92 are shown in Fig. 7, the actual number may vary 
depending on numerous variables such as hole size, work string, etc. The 

2 5 brush means 92 will be included within an opening along with the pad and 

spring as previously described. The three brush means will pirovide for 
an effective cleaning area of 180 degrees. 

In Fig. 8, the drawing illustrates a cross-sectional view of line 
B-B taken from Fig. 6 vAierein Fig. 6 depicts three brush means, namely 

3 0 84, 86 and 5fi in a second row. The construction of the pads, openings, 

springs and brush means is similar to those described in Figs. 1 throxagh 
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. 7. The three brush means will provide for an effective cleaning area of 
180 degrees. As seen in Pig. 8, the brush means 84, 86, 94 are disposed 
in a different phase when conpared to the brush means 42, 44, 92 so that 
a staggered 360 degree coverage of the inner diameter may be accotplished 
during an operational trip into the casing string i.e. the entire inner 
diameter circumference will be cleaned. 

Pig. 9 is a cross -sectional view of an enfcodiment of the present 
invention that depicts dove tail means for attadhing the pads to the down 
hole cleaning assembly 2. • More particularly, the first mandrel 4 will 
have the internal threads 14 that cooperate with the external threads 100 
of the second mandrel 16. The internal threads 14 lead to a inner bore 
surface 102 . 

The external threads 96 extend to the openings 22, 24 that have 
radial shoulders lfi4, IM. The openings 22, 24 are generally slots that 
are formed on the periphery of the mandrel 16 and are edited to receive 
the pads 38, 40 as previously described. The slots formed will terminate 
at the shoulders ISS, 110 that in tiarh extends to the lip n^, 114 . The 
lips 108^ 110 then lead to the outer diameter surface 18. It should be 
noted that vAiile two openings 22, 24 aire shown in Fig. 9, the preferred 
-20 attoooiment win contain three sta^eared openings abcjut the periphery as 
shown in Fig. 7. ^ •" - 

Therefore, when the tool is to be assembled, the operator may place 
the springs 46A-46C and 48A-46C within the openings 22, 24. The pads 38, 
40 are then placed within the openings 22, 24 Ihe surface 67 of the pad 
member 40 is placed within the opening 24 such that the surface 67 and 
lip 110 abut each other and with the pads 38, 40 up against the shoulder 
104 and 106. Next, the first mandrel 4 is threadedly connected with the 
second mandrel 16 by making \jp threads 14 with threads 96. The inner 
bore surface 97 will slide-over the lip 61. With the lip 61 in place, 
the inner bore surface 97 will hold the pads 38, 40 so that the pads may 
be biased radially outwardly via springs 46A-46C and 48A-48C. Meanwhile, 
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the surface 67 will engage the lip 108, 110 so that the pad tnembers 38, 
40 are held in position. 

Thus, the individual pad members may be replaced on location by 
threadedly removing the mandrel 4, withdrav/ing the old pad member, and 
thereafter placing a new pad member with new brush means thereon into the 
openings. Next, the operator could then thareadedly make Mp the mandrel 
4 onto mandrel 16 as previously set forth. 

Also, the mandrel 28 will have similar thread means with an inner 
bore surface for making up to the mandrel 16 so that the second series 
of pad members 76, 78 may be similarly dove tailed for selectively 
adapting said pad mMibers 76, 78 with the mandrels 16, 28. 

The invention is illustrated in a perspective view in Fig. 10. 
Thus, in the preferred embodiment, the brush means 42, 44, 92 are 
positioned in a first row while the brush means 84, 86, 94 are positioned 
in a second rxw. Also, the Fig. 10 depicts the pads 38, 40, 76, 78 
disposed within openings contained on the mandrel 16 as previously 
described. 

There is yet another ertibodimen possible with the teachingfs of the 
present invention. Referring now to Fig. 11, the embodiment incliades a 
different type of wire brush means 122 operatively associated with the 
pad member 124. The pad member 124 includes the first plate 126 and the 
second plate 128 which allows for the back side placonent of the brush 
means 122 through the second plate 128. 

The pad member 124 of Fig. 11 will be received within the openings 
22, 24, 84, 86 etc. previoiisly mentioned. The plates 126, 128 are 
arcuate so that they fit into the contour of the outer diameter of the 
mandrel 16. The second plate 128 will have an outer surface 130 that 
extends to the ledges 132A-B which in turn extends to the inner surface 
134 . The second plate 128 has disposed therein the openings 136A-F and 
the ledge 132 has openings 138A-B . 
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the .nte^ ^ ^ ^ ^ J 

wjLre brush means noo -,•« --^u. xne 

^ n«ans 122 xa also ocmercialiy liable frcm Spiral Brush 

me. .n this e^„«^, the indiviaual wire brush 022 ax« 

^ thr^h the c^s X3«.-P a*. 3^ ^^^.^ ^^^^ 

r:^"- - - ^ hr^ _ U2 can .t pass 

10 to ^'"^ "'^^ ""'^ ^ «-chas 

to a .e«^^^,^ -c^ ™ 144 Will have disposed 

cpenin.3 i^, U^. . .a^ener. such as a screw. ^ he placed 
therethro^ and he operativel^ attached with the second plate 128 via 
the „33. in this »n„er, the Wire brush „«ns 122 Wu 

fit throu* the openings and o^ the plates 12. and 128 are fastened 
together, the wir. brush „«ns 122 are looted into position 

^ spring means isazB will l« positioned so that one end o, the 
sprxna is up against the surface 144 *ile the other e.^ is against the 

^--tance. Thus, t.^ Spring ^ 14e>-14.0 will i.., 

the-paa meiKier 124 axiallv outiavH i ~ ~ ~ 

o'^aiiy outward into engagement with the wall ot the 

-0 casing string as previously set it6riS*''Vii i, '^ ■ ■ . / 

^ _ ^ "9- " is s perspective view of 

the pad 124 and wire hn«h iai of Pig. u asse*led. 

Because ^ varying and different e^^nts „y be nade within 
^ scope Of the inventive concept herein ta^. and because „«„y 
Edifications .^y be „«de in the e„.=odi„^^ ^ detailed^ 
accordance with the descriptive recrement of the law. it is to be 
-erstood that the details herein are to be inte^ted as iUustrati" 
and not m a limiting sense. 
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CTAIM3 

I claim: 

1. A down hole assembly for use in a well bore on a work string 
concentrically located within a casing string, said down hole assembly 
conprising: 

-a mandrel operatively connected to the work string, said 

niandrel having an opening therein; 

-pad member received within said opening, said pad member 

having a groove formed therein; 

-a wire brush means, operatively positioned within said groove 
of said pad member, for cleaning the internal diameter of said casing 
string. 

2. The down hole assembly of claim 1 further comprising: 

-a biasing member, operatively positioned between said mandrel 
15 and said pad member, adapted for biasing said wire brush means against 
the inner diameter of said well bore. 

. 3 . The down hole assembly of claim 2 ^^ein said wire brush means 

conprises: • .'.r..-! 

-a wire bundle having a first end and a second end; 

-a brace disposed about said second end of said wire bundle; 
-and vdierein said brace is disposed within said groove of said 

pad mettiber. 

4. The down hole assembly of claim 3 wherein said brace conprises: 
-an open end and a closed end, with the closed end having 
disposed therein said second end of said wire bundle, said brace having 
an open end and a closed end, and wherein said open end and said closed 
end coapexatQ to form a triangular shaped profile. 
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5. The down hole assetnbly of claim 4 wherein said groove has an 
angular shaped profile adapted to slidably receive said wedge of said 
brace . 

6. Uie down hole ass«ribly of claim 5 vdierein said mandrel contains 
5 a second of CT)ening, and viierein the down hole assembly further 

conprises: 

-a second pad member adsqpted to be received within said second 
opening, said second pad containing a second groove formed therein; 

-a second wire brush means, operatively positioned within said 
10 second groove of said pad, member, for cleaning the internal diameter of 
said casing string. 

7. The down hole assembly of claim 6 further comprising: 

-a centralizer means, operatively adapted to said work string, 
for centralizing the mandrel within scd.d casing string. 

15 8. The down hole assembly of claim 7 wherein said first wire brush 

means and said second wire brush means are arcuate, and wherein said 
first wire brush means is disposed about the periphery of said, mandrel 
to cover a first 180 degree phase and wherein said second wire brush 
means is disposed about the periphery of said mandrel to cover a second 

20 180 degree phase so that said first wire brush means and said second wire 
brush means cover of a 360 degree phase about said mandrel. 

9. The down hole assembly of claim 8 further comprising: 

-dove tail means, operatively associated with said mandrel, for 
25 selectively adapting said pad member with said mandrel. 

10. A method of cleaning a casing string, said casing string having 
an inner diameter, the method comprising: 
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-lowering a work string within said inner diameter of said 
casing string; 

-providing a cleaning apparatus qperatively associated with 
said work string, said apparatus comprising: a mandrel operatively 
connected to the tubing string, said mandrel having an opening therein; 
a pad member received within said opening, said pad member having a 
wedged shaped groove formed therein; a wire bundle having a first end and 
a second end; a brace disposed about said second end of said wire bundle, 
said brace having an open end and a closed end, with the closed end 
having disposed therein said second end of said wire bundle, and vdierein 
said open end and said closed end cooperate to form a wedged shaped 
profile; and »*ierein said brace is disposed within said wedged shaped 
groove of said pad member; a spring, qperatively positioned between said 
mandrel and said pad member, adapted for biasing said wire bundle against 
the inner diameter of the Ceisiiig string; 

-urging said wire bundle against the inner diameter of said 
casing string with said sprii^; 

^cleaning the inner diameter of said casing string. 

11. The method of claim li further comprising: 

... -rotating the work; string; . - . 

-lowering the work string; 

-circulating a drilling fluid through the inner diameter of 
the work string. 

12. The method of claim 10 vdierein said well casing has a 
horizontal section so that a low side of the well casing and a high side 
is created, and the apparatus further conprises a centralizer qperatively 
associated with said work strii^ and a second cleaning apparatus, with 
the first cleaning apparatus covering a 180 degree phase and the second 
cleaning apparatus covering an complimentary 180 degree phase, and vAierein 
the method further conprises: 
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-lifting the apparatus from the low side of the inner diarneter 
of the well casing with said centralizer; 

-urging said wire bundle of the first cleaning apparatus 
aga^t th. low side of the inner dianeter of the well casing with said 
5 ^rxng at a constant force; . 

-urgiiS «id wire bundle of the seco«J cleani.^ a^^ratus 
aga^ ti» hi* side of the Inner dlan^ter of the well casl,^ ^ald 
spring at the constant force . 

13. An apparatus for cleaning a well bore, said well bor^ 
10 containing an inner dian^ter, the apparatus comprising: 

-a first wire bundle having a first end and a second end- 
-a first brace disposed about said second end of said wire 

oundle; 

-a first pad member having a groove formed therein, said 
15 groove being adapted to receive said first brace. 

14- Ihe aK>aratus of claim 13 wherein said first brace cooprises- 
-an open end and a closed end, with the closed end having 

d^^therein-said-second-end-o, ^xd t.rst wire -^e,- said, clapping 

n^er having an ppen end and a clos^.er^,..and. therein said open end and 
saxd Closed oocyte to form a. wedged shaped profile.. 

15. ^ ^^tus of daim 14 Wherein said groove has an angular 
Shaped profile adapted to slidably receive said wedge of said first 
brace. 

16. The apparatus of claim 15 further comprising: 
-a tubular mandrel having an internal diameter and an external 

dxameter, and wherein said external diameter has disposed therein a slot 
and wherein said first pad member is received therein 
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17. The apparatvas of claim 16 fiorther comprising a stabilizer 
rmans, adapted to attach with said mandrel, for stabilizing said mandrel 
within said well. 

18. The c^jparatus of claim 17 further comprising a spring, said 
spring being adapted between said mandrel and said pad, said spring 
adapted to urge said pad in a first direction so that said wire brush 
contacts said inner diameter of said well. 

19. The apparatus of claim 18 wherein said tubular mandrel has a 
second slot, and the apparatxis further comprises: 

-a second wire bundle having a first end and a second end; 

-a second brace disposed about said second end of said wire 
bundle, and wherein said second brace contains an open end and a closed . 
end, with the closed end having disposed therein said second end of said 
second wire bundle, said clapping meniber having an open end and a closed 
end, and wherein said end and said closed cooperate to form a wedged 

shaped profile.; 

-a second pad member adapted to be received within said second 
slot, said second pad having an angular shaped profile groove formed 
therein, said angular groove beinb '.adapted to receive said wedge of said 

second brace ; and 

-and vdierein said first pad and said second pad are staggered 
circumf erentially so that first and second wire bundles have an effective 
area of 360 degrees about said mandrel. 
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